Extending the detection limit of solid-phase electrochemical enzyme immunoassay to the attomole level.
Electrochemical enzyme immunoassay methodology has been developed to take advantage of the selectivity of antibody reactions, the amplification feature of an enzyme-based assay, and the ease with which small amounts of the enzyme-generated product can be detected electrochemically. A heterogeneous sandwich enzyme immunoassay was used in this work as the model assay. In this type of assay, the antigen is sandwiched between the enzyme conjugate and a primary antibody that is adsorbed to the solid phase. Alkaline phosphatase is a suitable enzyme for electrochemical assays since it catalyzes the conversion of electroinactive phenyl phosphate to electroactive phenol. The product, phenol, is then quantitated by liquid chromatography with electrochemical detection in a thin-layer flow cell with a carbon paste electrode at 0.895 V vs Ag/AgCl. The current produced by the oxidation of phenol is directly proportional to the analyte (antigen) concentration. The problem associated with these types of solid-phase immunoassays is that the adsorption of the primary antibody is desired while the adsorption of other assay proteins is not. The detection limits are generally defined by the ability to control this nonspecific adsorption. The detection limit of a previous electrochemical assay for rabbit IgG was 100 pg/ml and was limited by a large background current observed in the absence of antigen. In the present study, each step of the assay was examined in order to determine the sources of this background current, and it was found that the major contribution was from the nonspecific adsorption of the enzyme conjugate. Using combinations of Tween 20 and bovine serum albumin as blocking agents, the level of nonspecific adsorption was reduced by 96%.(ABSTRACT TRUNCATED AT 250 WORDS)